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RI KHDY\ DOFRKRO XVH LQ WKH DUPHG IRUFHV ZKLFK PD\ EH
HQFRXUDJHGRUPDLQWDLQHGE\VRFLDOGHWHUPLQDQWV>@WKHUHIRUH






>@0RUH UHFHQWO\ WKHPRGHRI LQWHUYHQWLRQGHOLYHU\KDV
VKLIWHGIURP:HEEDVHGWRPRELOHEDVHG>@0RELOHDSSVIRU









DSSV DV EULHI DOFRKRO LQWHUYHQWLRQV WR EH HIIHFWLYH FRPSDUHG
ZLWK WUDGLWLRQDO GHOLYHU\ PHWKRGV HJ IDFHWRIDFH >@

















>@ 6HOIPRQLWRULQJ ZDV IRXQG WR EH WKH PRVW HIIHFWLYH
EHKDYLRUFKDQJHWHFKQLTXH%&7IRUUHGXFLQJDOFRKROXVHD













:H DUH QRW DZDUH RI DQ\ PRELOH KHDOWK DSS WKDW VHHNV WR
FXVWRPL]HDEULHIDOFRKROLQWHUYHQWLRQXVLQJSHUVRQDOL]HG606
WH[WPHVVDJHV,QWKLVVWXG\ZHGHVFULEHWKHGHYHORSPHQWRI
WKH ³,QIRUPDWLRQ DERXW 'ULQNLQJ IRU ([VHUYLQJ SHUVRQQHO´





WKDW GHOLYHUV SHUVRQDOL]HG 606 WH[W PHVVDJHV DQG JDWKHUV
DOFRKRO XVDJH GDWD DQG WR WHVW WKH XVDELOLW\ DQG IHDVLELOLW\










































$ IXOOGHVFULSWLRQRI WKHGHYHORSPHQWSURFHVV LQFOXGLQJ WKH
,Q'([ DSS VRXUFH FRGH LV DYDLODEOH LQ >@ $ VXPPDU\ LV
SURYLGHGKHUHDIWHU
6SHFLILFDWLRQDQG'HYHORSPHQW
7KH GHYHORSPHQW RI WKH ,Q'([ DSS ZDV DFDGHPLFOHG DQG
VXSSRUWHG E\ H[SHUWV LQ VPDUWSKRQH DSS GHYHORSPHQW
HSLGHPLRORJ\DGGLFWLRQSV\FKLDWU\DQGPLOLWDU\PHQWDOKHDOWK
7KH FRQWHQW RI WKH LQWHUYHQWLRQ LQFRUSRUDWHG HIIHFWLYH
FRPSRQHQWVRISUHYLRXVHOHFWURQLFDOFRKRO LQWHUYHQWLRQV HJ
>@ZLWK606WH[WPHVVDJHVLQIRUPHGE\WKHKHDOWKDFWLRQ
SURFHVV DSSURDFK +$3$ +$3$ WKHRUL]HV WKDW LQGLYLGXDOV

















 $VVHVVPHQW DQG 1RUPDWLYH )HHGEDFN &DSWXUHV WKH
SDUWLFLSDQW¶VUHVSRQVHWRDVHWRITXHVWLRQVGHILQHGE\WKH
UHVHDUFK WHDP DQG DJJUHJDWHV UHVSRQVHV WR SURGXFH DQ
LQIRJUDSKLF UHSUHVHQWLQJ WKH SDUWLFLSDQW¶V DOFRKRO
FRQVXPSWLRQLQFRPSDULVRQWRWKHJHQHUDOSRSXODWLRQ
















H[SHUW SDUWLFLSDQWV VRXUFHG IURP .LQJ¶V &HQWUH IRU 0LOLWDU\
+HDOWK5HVHDUFKDQG8QLYHUVLW\RI/LYHUSRROQ WRHQVXUH
VRIWZDUH TXDOLW\ DQG XVDELOLW\ 6WDNHKROGHUV DQG H[SHUW
SDUWLFLSDQWVZHUHUHTXHVWHGWRSURYLGHIHHGEDFNRQXVDELOLW\
ODQJXDJHIXQFWLRQDOLW\DQGHUURUVDWHDFKLQFUHPHQWSRLQW7KH





LQIRUPDWLRQ VXFK DV SDVVZRUG ZDV HQFU\SWHG XVLQJ %FU\SW
KDVKLQJDOJRULWKPVVDOWIDFWRU
,Q'([DSSLVSUHVHQWHGLQ)LJXUH7KHDSSZDVGHVLJQHGZLWK
OLPLWHG VWRUDJH FDSDELOLWLHV WR DYRLG FRQFHUQV UHJDUGLQJ
FRQILGHQWLDOLW\DQGSULYDF\RIGDWD2QO\WKHXVHUQDPHDQGD
VHFXUH -621 :HE 7RNHQ GHQRWLQJ WKH XVHU¶V WLPH UHVWULFWHG
VHVVLRQZHUHVWRUHGRQWKHORFDOGHYLFHZLWKDOORWKHUGDWDEHLQJ
VWRUHG LQ WHPSRUDU\ PHPRU\ DQG DFFHVVLEOH YLD DSSOLFDWLRQ










,Q 8.  RXW RI  DGXOWV RZQ D VPDUWSKRQH DPRQJ







7KH ,Q'([ DSS ZDV FRPSOHPHQWHG E\ WDLORUHG 606 WH[W









E\ WKH +$3$ IUDPHZRUN DQG IURP GLVFXVVLRQ JURXSV ZLWK
H[VHUYLQJSHUVRQQHOWRIXUWKHUUHILQHWKHPHVVDJHV7DEOH











,Q'([ FRQWLQXRXV PHDVXUHPHQWV DUH XVHG WR UHIOHFW FXUUHQW
EHKDYLRUDQGDWWLWXGHIRUH[DPSOHLIDSDUWLFLSDQWUHSRUWVIHHOLQJ






7KH PHVVDJHV ZHUH GLYLGHG LQWR  FDWHJRULHV  WDLORUHG
SHUVRQDOL]HG WR GULQNLQJ KDELWV EDVHOLQH DQG ZHHNO\
PHDVXUHPHQWVWDLORUHGDQGWULJJHUHGWDLORUHGWREDVHOLQH
DQGFRQWLJXRXVPHDVXUHPHQWVDQGDVSHFLILFHYHQWRFFXUULQJ

























FRPSOHWHG VHYHUDO EDVHOLQH TXHVWLRQQDLUHV WKDW FROOHFWHG WKH
IROORZLQJ LQIRUPDWLRQ  $JH DQG VH[  $OFRKRO
FRQVXPSWLRQDQGDOFRKROXVHGLVRUGHUVYLDDOFRKROXVHGLVRUGHUV
LGHQWLILFDWLRQ WHVW $8',7 >@  6\PSWRPV RI DQ[LHW\
XVLQJWKHWZRLWHP*HQHUDOL]HG$Q[LHW\'LVRUGHU6FDOH*$'
>@6\PSWRPVRIGHSUHVVLRQXVLQJWKHWZRLWHPSDWLHQW
KHDOWK TXHVWLRQQDLUH 3+4 >@  6\PSWRPV RI
3RVW7UDXPDWLF6WUHVV'LVRUGHU ZHUH DVVHVVHGXVLQJ WKH ILYH








3DUWLFLSDQWV ZHUH DVNHG RQ GD\V   DQG  WR FRPSOHWH
*$'3+4DQG5HDGLQHVV WR&KDQJHDQG6HOI(IILFDF\
6FDOHV $Q\ UHVSRQVH SURYLGHG E\ WKH SDUWLFLSDQW IXUWKHU
LQIRUPHGWKHWDLORULQJRIWKH606WH[WPHVVDJHVIRUH[DPSOH
DSDUWLFLSDQWZKRVFRUHVORZRQWKH5HDGLQHVVWR&KDQJH6FDOH




































DQG FDORULHV KRZHYHU LI QR LQIRUPDWLRQ ZDV SURYLGHG 8.
VWDQGDUGGDWDZHUHXVHG>@)XUWKHUSDUWLFLSDQWVFRXOGUHFRUG
ZKRWKH\ZHUHGULQNLQJZLWKZKHUHWKH\ZHUHGULQNLQJDQG
LI FRQVHQW ZDV SURYLGHG WKHLU JHRJUDSKLFDO SRVLWLRQ ZDV
UHFRUGHG
(QJDJHPHQWDQG8VDELOLW\
:H PHDVXUHG XVDELOLW\ E\ IUHTXHQF\ RI HQJDJHPHQW XVLQJ D
SXEOLVKHGSURFHGXUH>@WKDWLQFOXGHGWKHQXPEHURIWLPHVWKH
DSS ZDV LQLWLDOL]HG LH VWDUWHG ZKHQ QRW UXQQLQJ LQ WKH
EDFNJURXQGWKHDYHUDJHVHVVLRQGXUDWLRQLHWLPHVSHQWXVLQJ
WKHDSSDQGRYHUDOODQGIRUHDFKSDJHWKHQXPEHURIWLPHVD
SDUWLFLSDQW SHUIRUPHG DQ LQWHUDFWLRQ LH V\QFKURQL]HG GDWD
DGGHGDGULQNDQGDGGHGD606WH[WPHVVDJHUDWLQJDQGWKH
QXPEHURIZHHNVLQZKLFKSDUWLFLSDQWVUHPDLQHGHQJDJHGZLWK
WKH DSS 8VHU HQJDJHPHQW ZDV GHILQHG DV KDYLQJ DW OHDVW 
FOLHQWVHUYHULQWHUDFWLRQVLQDGD\SHULRGRWKHUWKDQUHFHLYLQJ
D606WH[WPHVVDJHDQGZDVXVHGDVDSUR[\IRUXVDELOLW\
3DUWLFLSDQW HQJDJHPHQW ZDV WUDFNHG XVLQJ *RRJOH $QDO\WLFV
IRU0RELOHZKLFKUHFRUGHGGDWDZKHQWKHSDUWLFLSDQWZDVRQOLQH







DQG UHSRUWLQJ EDVHG RQ PHDVXUHPHQW UHVSRQVHV DQG DOFRKRO










XVDELOLW\ ZLWK WKH DSS ZKLFK ZHUH XVHG DV D SUR[\ IRU WKH
IHDVLELOLW\RIWKH,Q'([DSSWRDGGUHVVWKHSULPDU\RXWFRPH
(QJDJHPHQWVWDWLVWLFVZHUHUHSRUWHGDVPHGLDQDQGLQWHUTXDUWLOH













ZHHNO\ PHDVXUHPHQWV ZHUH SUHVHQWHG DV PHGLDQ DQG ,45
H[FHSWIRU5HDGLQHVVWR&KDQJHDQG6HOI(IILFDF\6FDOHVZKLFK























3DUWLFLSDQWV XVHG WKH ,Q'([ DSS IRU D PHGLDQ RI  ,45
 ZHHNV SULPDU\ RXWFRPH LQLWLDOL]LQJ  ,45
 WLPHV RYHU  ZHHNV DQG HQJDJLQJ LQ  ,45
 VHVVLRQV IRU D PHGLDQ RI  VHFRQGV ,45
7DEOH SURYLGHVWKHHQJDJHPHQWPHDVXUHVUHODWLQJ
























FKDQJH LQ $8',7 VFRUH ZDV REVHUYHG IRU SDUWLFLSDQWV ZKR
VHOIUHSRUWHG IRU'D\ UHJLVWUDWLRQDQG'D\ ILQDOGD\
EDVHGRQPHGLDQVFRUHKRZHYHUWKH\ZRXOGVWLOOEHFODVVLILHG
DVKD]DUGRXVGULQNHUV0RVWSDUWLFLSDQWVGLGQRWUHSRUWDQ[LHW\




















































































XVDELOLW\ DQG IHDVLELOLW\ PHDVXUHG DQG UHSRUWHG DV XVHU
HQJDJHPHQW RI WKLV DSS LQ D KDUGWRHQJDJH H[VHUYLQJ
SRSXODWLRQ 7KH ,Q'([ DSS ZDV FRGHVLJQHG E\ VWDNHKROGHUV
DQGH[VHUYLQJSHUVRQQHOZLWKWKHUHVXOWVLQGLFDWLQJVXFFHVVIXO












QXPEHU RI GULQNV UHPDLQHG FRQVLVWHQW KRZHYHU LW LV QRW
SRVVLEOHWRGHWHUPLQHZKHWKHUWKLVPD\EHGXHWRSDUWLFLSDQWV
FKDQJLQJ WKH VL]H DQG DOFRKRO FRQWHQW RI WKHLU GULQNV LQ WKLV
VPDOOIHDVLELOLW\VWXG\
,Q WKLV VWXG\ WKH PRVW IUHTXHQWO\ RSHQHG SDJH ZDV WKH
³'DVKERDUG´ WKH ³'ULQNV'LDU\´SDJHZDV WKH VHFRQGPRVW
IUHTXHQWO\DFFHVVHGDQGWKH³$GG'ULQNV´SDJHZDVWKLUG7KH
WRSPRVWYLHZHGSDJHVDFFRXQWHGIRU
RI DOO DSS YLHZV LQGLFDWLQJ WKDW PRVW SDUWLFLSDQWV XVHG WKH
,Q'([DSSSULPDULO\IRUPRQLWRULQJGULQNVDQGWKHRWKHUIHDWXUHV
ZHUHQRWXVHGDVIUHTXHQWO\,Q'([RIIHUHGWKHDELOLW\WRVHWD
JRDOXVLQJDQ LIWKHQ IRUPDWKRZHYHUSDUWLFLSDQWVXVHG WKLV
IHDWXUHUDUHO\HYHQDIWHUHQFRXUDJHPHQWWRVHWDJRDOYLD606
WH[WPHVVDJHDQGLQDSSSURPSWV7KLVPD\EHGXHWRWKHVDPSOH








)XWXUH ZRUN LV QHHGHG WR DVVHVV WKH UHODWLRQVKLS EHWZHHQ
UHFHLYLQJD606WH[WPHVVDJHDQGHQJDJHPHQWZLWKWKHDSS






,Q'([ KDV IHDWXUHV QRW RIIHUHG LQ RWKHU FXUUHQWO\ DYDLODEOH
DOFRKRO DSSV >@ )LUVW LW RIIHUV D XVHUFHQWHUHG DQG
SHUVRQDOL]HGGHVLJQ IHDWXUHV LHQRUPDWLYHIHHGEDFNRI WKH
DSS ZHUH JHQHUDWHG WKURXJK FRGHVLJQ GLVFXVVLRQV ZLWK
VWDNHKROGHUVDQGH[VHUYLQJSHUVRQQHODQGGHYHORSHGXVLQJDQ




IHDWXUHV H[SORLW FRQWHPSRUDU\ WHFKQRORJ\ ZKLFK DV RXU
IHDVLELOLW\ VWXG\ VXJJHVWV KDV WKH SRWHQWLDO WR SURPRWH WKH
DFFHSWDELOLW\RI,Q'([DQGHQFRXUDJHVXVHUVWRHQJDJHZLWKWKH
DSS WR UHFRUG DQG WKHUHE\ VHOIPRQLWRU WKHLU DOFRKRO
FRQVXPSWLRQ7KLUG,Q'([LVIRFXVHGRQUHGXFLQJDOFRKROXVH
DPRQJWKRVHPHHWLQJFULWHULDIRUKD]DUGRXVWRKDUPIXODOFRKRO
XVH ZKR PD\ QRW UHFRJQL]H WKDW WKH\ KDYH D SUREOHP ZLWK
DOFRKRO XQOLNH RWKHU VWXGLHV ZKLFK KDYH VRXJKW WR VXSSRUW
UHFRYHU\IRUDOFRKROGHSHQGHQF\DOFRKROLVP>@
7RWKHDXWKRUV¶NQRZOHGJHWKLVZDVWKHILUVWVWXG\WRXVH606
WH[W PHVVDJHV HPEHGGHG LQ DQ DSS WR VSHFLILFDOO\ IRFXV RQ
LPSURYLQJHQJDJHPHQWDQGDOWHUQDWLYHEHKDYLRUUHODWHGWRWKH












VXFK DV WUDQVGHUPDO DOFRKRO PRQLWRULQJ >@ 6HFRQG













,QVXPPDU\ WKH UHVXOWVRI WKLVVWXG\VXJJHVW WKDW WKH ,Q'([
DSSZDVIHDVLEOHWRLPSOHPHQWDQGDFFHSWDEOHWRSDUWLFLSDQWV
ZKR W\SLFDOO\ HQJDJHG ZLWK WKH DSS IRU PRVW RI WKH VWXG\
GXUDWLRQ ,W ZDV IHDVLEOH WKDW SDUWLFLSDQWV UHGXFHG DOFRKRO
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